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(57) Abstract: 



PURPOSE- To obtain the recombined DNA virus vector 
capaoTof introducing a foreign gene into an animal cell COPYRIGHT: (C)1996,JPO 
in the form capable of being autonomously replicated in a 
wide range of animal cells. 

CONSTITUTION: The recombined DNA virus vector for 
infecting the animal cell has a promoter, a recombmase 
gene and a poly A sequence. The recombined DNA virus 
vector for injecting the animal cell has two 
recombinase-recognizing sequences and a replication 
point-starting point acting on the animal cell, the 
promoter, the foreign gene and the poly A sequence 
placed between the two recombinase-recognizing 
sequences The method for introducing the foreign gene 
into the cell comprises infecting the animal cell with the 
recombined DNA virus vector and subsequently 
autonomously replicating a foreign gene-expressing unit 



in the cell And a method for genetically treating a genetic 
disease comprises introducing a human gene into the cell 
by the method for introducing the gene into the cell. The 
recombined DNA virus vector is useful for the therapy of 
the genetic diseases. 
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y AlE?iJ£^1-3»^J®^ffl <D * a & ;tDN A 

[ft** 2] DNA^/^^^-^T/W^ 
^^^--efc5B9*]fil|Eil©i»aift*.DNA^-f^ 

3 ] y =■ v f-t- — tfae^a**** p 1 7 r 

[ft** 4 ] row y = v if ^---iffmia^J&OT^ 
©Ml!i»«J3Wiiat?«<«»iB^ 
g^iotjS y AE?USrW-rstt*WIISifl!!fefflo»**. 

[ft** 5] DNA9^/^^-^^ /f/1 ' 
*^^-^fc5W#*4lEite©^&7tDNA?^/W* 

[S]b-CV^^,it*«5|E«©i&glxDNA!?-r^'<^^ 20 
[tt#S7l fl-**^ #yAEfJ. »*«M&T?« 

LTl^W#*5lS«©ifi&;iDNA*'f/W^^ 

[it** si y a ^ if «ww y =" ^ 

fCr e©iSt^5 1 oxPfDDNAia^fcSit* 
3fi4 7 ©Wf 1 5CtC|B*©tf**.DN A 

v vf ft** i * miE*©*iafc*. dnaW;^^^- 

-f/w*., RtfAVWJK^WVl'***©*©* 1 ^****!' 
5Hi^t>©^fcS»**91B«»M^DNA^1'/V' 

HMtsi i] ?'p*-*-*5.fctwy a#» f--r h 

a ^._^_ > ^-tj-^flj/otf^©*^^ v-V^T^-fe 4C 

^-*sj:t5#y Aie^kftS'M'^y * kt^^- 

0 ©vv«ta» 1 «lCflB*©»**.D N A -A'*'** 9 

imim i 2 1 ^cur-*-, p^w- «te* 
as**** y Km\\*^%mmmmmm<Dm®ktt> n 

E9UR^*©IBK:tt«iWlia"e«< ttKfi^ 

^.*3l€^*5J;tFjHyAE?0Sr^i-S»'ft»uaflKte 

^©mm^DNA^-f/W^^^-^iil^^^^ 51 
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•g\ -o©y nvtf-t—- tf§g»iBfijiRic#i-*»«»«na 

TflK ^Sifi^ r/n^e— ^— s ^-5feit'E-7-*3<J:'0 ! ^y 
A^J&StflWH-iL-CSJOttiU fflisrt-ee#«K* 
*5iJ: fc: <fc 5fl-*«^©»rt^A& 0 
[B3jPSl3l DNA^-f/^^^-^NftttT 
/ 94 ;V*^<? 1 2 (C|S«©^« 

^©jwiartaiAjsfe. 

[Bft$3i 1 4 ] l^Mt^LT^ 1 2 X\i 

1 3|B*©«iart»AifeSr«V^rl:*-'»«4:i-Sfc h 
3te^©*BJ!S[*J3IASs. 

[0 0 0 1] 

[£3iU:©fUflJ#»] ;|c»8H:»**M&^E©»** 

DNA^^^^^iS'-titSo $e>lcPL<J4. y 

^tr^— ^ate^*fctt- © y =• ^tr-*— t?©»*e 

m3 _ mDN AlB^lJ Sr^tf ttlfe*. DNA^/^ 
[0 0 0 2] 

[«3(E©K«-*MasW«feUJ:5t-r«««] 

ae^A©^^/^^^^ — ^ LTVt-t="M /i^d* 
JKISV^frfC/^ ^©^>f^r*^«b-cvNS»iJS(- 

X\,3L?^tK£V, W!l3«e^?&«K*5V^Ttt*©SSf 
M©«^±fW 5 *>^ *©£ffl«Hrai8e>*v^ 

©»4fc«ai3NBiat? 10 0 %ifiV'«A8i*«^H-r. > * 

f6«©^IIS*©-o 4: b-CWStf-* £ 5 t # *. 5> 

[0 0 0 3] Tir y fr^*^* ^-©fUffif*3te^ 
*£«©— otVX. *^#S5R*if©i««»^t^^ 

^Caufcae^-Sr4fi5. V^t5^>6 in vivoa&T-f&K® 

jh»©^fla-tae^^A^prig-t?fo9, 4Mbbfc«w& 

^ *^blfflflS-©5t^?&*^Afc{tt?'fc<> 
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[0 0 0 4] Ld>U Tf/W^liH^PW^ 

©asRtfi&B-efc*. ua»u *9 3gUfc£-e»;ttftfltf> 
incogs^ 7fy?^^' < ^^~i ;: 't ot *W^ 

[0 0 0 5] 

[0 0 0 6] y a^tr^— ^fctt, 4*j*»*d 

NAiHifitglt, e>fcS4SS«*DNAlB 

2 tf-s-*ro*&ifc*.TfV vjas*-** *-«rfBR 

— 2o©lS!&ia?iJfB©TI : 1?f$;a 5 jS£> 

r. © i 5 4»x.7f/ ^^^^^ o^Srft^ 
1Ih]&#{cJ;«5, £»M8©tea«b* 

[0 0 0 7] IP*>, #»3B©S?mt. (1) ^ t3 ^" 
(2) DNA^"f;«^^-* s 7f;5"f^ /< ^ 

-cfcsflMB (i) E«©a»iDNA?'f^'<^ 

^ _ % ( 3 ) y =x v bf if P17r 
(2) &M,<DDNA$'(/W<??—* (4) — O© 



&^i-s»*iWJiai«!fefflo»tfe*.DNAi?>f/i'^'<^^ 

— , (5) DNAW/M^?-i 5 7r/5"f/« 

(4) ^©M^dna^/v* 
(6) »««watH»<*«je^ ^n^- 

SEftLTV^fiUia (5) latCillMDNA^'fW^ 

(7) fl-jtate^-, #yAsa?ij. t&^jwss-c 

io ftLTv^iifjiE (5) iEste©*&gi;tDNA?^*^ 
^ „ n ( 8 ) y 3 > if if miB^a^ y 3 > 

ifC r e©g®fc&-5 1 o x P©DN AlB9!J"T?fo&Wll2 
(4) *»6>lttBB (7) covN-rn^i^t-IB^co^^D 
na^^;w^^-, (9) »^jffflflS-e#<«M 

* -i fr* * £ *© t> <Z> T? 5 

(4) a»e>itrtE (8) ©v^T*t^i«tcfla«©iiaift*.D 
NA?^;^^^?- (10) »*JNBJia-xH»<*» 

no*, 7$y?xV4^*. ^i^/w^^/i'* 
20 ©i>e>Jte*#J:*)»tfix* 1 b©'^*>*tWB (9) Btt© 
la^DNAv-f/^^^^- (id ^ta*-* 

-> t?fcsMiB (i) -tola do) m^-rtifrimz 

SE*E©*&**DNAlMA';*'<**— » (12) ^ 
y 3^t*-^--ifit^*3<tU t ^y AE#I£^T 
•rsW^^^fflcomgl^DNA^'i' /w.-^ 
30 afet^tczio©'; ayift-flWM^OKl-l* 

sj« y AiBWSr*i-6»«»iWJaJS3feffi«>*Mfe*-D N A 

-if^lB?ijra^#i-^«i^*0iJS-efl!)< : SM^. 
^e_^- x ^3(0te^-*5J:tje#y AlB?iJ£SMfc$H^ L 

€^©JNBIiart»Afe, (13) DNA^^'t^ 

— dsv^^t.r^y $4A'a'<9 9— -efcssfflE (1 

2) (ClS^©^}-*ae : f-©^J!&F fe 3^Afe> ^t^lC (1 
40 4) a-B^f&RJcBb-r. WIS (1 2) Xtt (1 3) 
|B«©3»liart«A«feSr^VN*rt«r»»i:-*-6t 

[0 0 0 8] &TK:*»?U-oV^-Ctt»HcttWi-6o * 
SSWI-JSffSftttWUMSfeffl^DNA^W^^^^- 

b#*v^i 5 *d n a i>>r^ ^-"^ 
50 t, y =» > ^ Jte^-xt* y =» ^ * »«M3^J 



5 

[0 0 0 9] ^W^v^frSTrV fb 

4 ;VX<D? J |5)36kbp©2*iitDNAf 
fcoT, DNA^W^(ctti3J:^l 0 0 b pfrt>t£Z>M 
^■[RjS^Sia^J^fo 1 ?. ^©DNA§!nWi!©5' 
[CtiE 2 B«^K^tf 5 13iWJni£^5 5 k©^^ 

[0 0 10] #3^tcfflV^;Jx5T:r/ ^/^©-tV 

7f; «^/u*©^J3§#Wfc?M-M^SEi A 

$-&5fcft-efc5o MUt)ElAi«s^TS:^$ 
-&5^S?k}:*K , E1A«^ »1. 3-9. 3%© 

$*TfciV\ E3ffi«©7 9. 6-8 4. 8% 

lWHTfc5)!i^t?fc5c bfc^oTE 1 A, E1B» 

e-?£^fti^muTv^fc M&js»**«wa« (2 

9 *m%. fe±mmftxm$tL-fz>^t&x-zti: 

[0 0 11] #3§?mc^£>i't5*alfc;iTyV <7-f 
^ ^— Uft^-ri, -tlE© 2 9 3 JHMSfc:B5«-t*3 

ElAfcB^tf^b-C^Sfcft, ^©a^mttlCt 

[0 0 12] Jfttl*©* hTf/^^/^^W 
[00 13] L*>U i£&mm^hfrZ>W&x.T7 ! J 
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ft, 2MB!~2*/ifcfr;fcoT«rtK#&^St>©©» 
©K*i»jK«i:4 0. ift#©W^©§$«* s ?-ffl£^ 

?fe y = >- t?5t^©3^t- <t 9 ^-r s y =" 
[0014] frmw^m^bthz^v^-f-t <-t 

^^n^-^-^tf fettSo «&#©$!£ bTttSV 

t#i?3- 1 6 8 0 8 7^#t-M^^tt-CV^„ * 
30 ©«»»4PI^«K:S«**t'CV^pCAGGS WBB¥ 
3- 1 6 8 0 8 7, 1 312 O^ff-2 Oil 4tT*5<fctf 
2 2lllT~25l6lT) a»e>fSIRR»*S all. Hi 
ndlll XWVlUirZb^Xyfto^bfrXZ, #3Sf3 

[oo i 5] #38!»fcffiv^;h,a y =»X » 
r©IE?WeDNA©13JW, «©Ss*i»&©^n^S- 

5?Plii=i-Ki-St>© (!la^t-«re) #*> 
40 So ^IJ^ryt7r-^PlrtOloxP (Abre 
mskife, J- Biol. Chem.1984, 1509-1514 ; *5<fctf Hoe 
ssk, P.N.A.S., 1984, 81, 1026-1029) ffiyilSr&Wt 
i"5o EP*>> 1 o x PiS?U*5 y =» Vfc'-T—- 1? C r e ©^ 
WHEaii:**. *fc -te©y=->if7— ^tbX^S© 

\?-j-—Hj>Vgif biV& (James R. Broarchb, Cell, 2 
9, 227-234) 0 ^- rf-fr j/ ;& o -fc * • A' f 

ttRjft-e^K^— K*4x5 (Matsuzaki Molecular 
50 and Cellular Biology, 8_, 955-962 (1988)) . Z-ftb 
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[0016] y =■ if«e^», flyxtf, y =* ^ 
i©DNA©y avift-fief^^-mws: 

#y^7— £-^*>f >" !)7^">3> (PCR) 

©y a^lf-^— g*e^©»&- 1 t>lll«liiPCR«feSrfflV^ 

■rin»-*-5nfcas-e#5. r©#£-t-'G£ffl-r57 p ^^ 

^©OESofcfc. %r~7*7 << ©fl-W^iSS fcfHRSW 

[0 0 17] ±1E©y nvt'-^— tf©»Hffiayj (fiflCfc 
ftSaaW) ttlH-b pt?fc«5. 09*.tfl oxPffi?lJ!2 3 
4bpT?fe*K ^T, «S?U*Sftlfe*tTV^S©-e (Ab 
remskife, J. Biol. Chem. 1984, 1509-1514 ; J5j;t^ H 
oessfe, P.N.A.S., 1984, 8U 1026-1029) , ffffiKJ: 

[0 0 18] ;fc$§KtC/B^ibfr5tf y ASJIJt l-o*. 20 
#K:|R£S*tSt>©-e*v^ ?f-=¥/3^tfy**© 

fc©#WC#* bV\ 

[0019] *j»«^i8v^ri, y ^yift-gl^ 
jMtv^> v-r—n-hmm^ftm £ tts fc * , y =* v tr 

^V^AHEflltt-ftSrflKi'* - * (Daniel Kalderon 30 
fe. Cell. 39. 499-509 (1984)) ^6>-Cfo5 0 
[00 20] ^WWBV^ftSftttaMS-TTflK *URfi 

/^/^-1VW<., ~»/w<;*<M/»'*» T^V^-fA'-*, 

[0 0 2 1] alcSSM^ftfflSFttS^JfeaWfcbTtt, 

-) fcfcVM**©*!!©^*-*-'-^***"*^ 

<, *rfl3tt©*j£a»&» t h©*aate j f-fc*tt£i~SjE 

ha7^> <&®$fy #®6Wir^-. a-lT^ 
h!) -fists* iS![|Bf8Bf« ««K9Bf> # 

=^ i.^f^ t>u<«^) , -y--r h*-f m « 
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Xli-TV*-^^-!- 1 2, 

$cb^, my^D#^^^ v j^s^/wr^, -f^^^y 

^gfiW^ (^J^L^TtaHLA (HLA-B 
7) ) . 9w , ^*US« t *-= , ->*"***^^ w '*^ KBB 

*L tfVSJf&M^ p5 3, RB, WT- 

1, NM2 3. NF-1) „ tf^JtW^JbSRa s« 

©T^-fc>*Ifl^ Sfctt^S *?-y*-r~ M> 

[0 0 2 2] 7mm<DlB&*.r j fS*'( *~ iZL 
y AIB^Jte, — o© Jay tr-^— If B»E?!I©MI- 

[0023] *«w**wra*tw0!ffl-r5»^tt. y 

Ai2?U : Sr^-r5^W©*&^x.Txy W<9 9 — 

^W^5fcl«HttiV\ iSJfetc J: 
fttC&A^fcDNAte, 1 *»J ei±SfSfc#*E-**5*» 

^ jp*, - o© y a v tr-?— ■tfBMUEW Sr*^" 5* 

y 3 y if tfBtttByJK«**vfefiff^*«> 9 til batfe 
^f.{ffS. r©^^(-«»^flS"^«< ; ^*i^^ 

*sia*.ii*HTv^*©t?, jwaart-es#«*ti"5. 

•C, llHl©*J«lfefcJ:!J, f&«»*SrB^»WJ-*9lft 

$-&5ri*5-e#5c ^©J;5(-s ^swoiB^Tf* 

tt*©i«*K5Ml2b*:#fi3R» fff»liai»fe*^t 
jfciRJWia. m*t^flSi-S5/£«5ffl©^flS* s ^^^^ 

5c 

[0 0 2 4] «H©»MTf/!>^/^©Si 

(i) *-f> /d^?^ y =j vtr-?-— if&^-*i 
©K5£*r»jcov^-c«w-rs. *»w©ia«i*.Tf f y ^ 

-f/w*^^— ©f^fiKt*, WSfi©i:*5 9 flsXPS* 
©M*Slc^^^«« s ***S^^" cv ^ fc *' 
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^fflvNSo y =^tf-7— ttHs^fcury * 

Cr e*6**tefflbfc#^fcov^3!&'**;as, fl&©y 
[00 2 5]® pcRjsfe-eWKbfcy ^ c 

reiefiSj:W/?^5KpUC19 (^jS5t*D i 
S-^H^SUKSIfSRP s t I (SiBiSR) *5<fctfXb a 

KpUCCr e 
© *BSai^. j_3_> 760-763 (199 4) ICfE 

y KpAd e x 1 CAw t SrflBIS»*Swa I 

(Boehr ingex^iM) ^9BM Vtch<Ot, pUCCreSr 

hpjr»*p s 1 1 (gm&w #xvxbai mmzi 

M) t?PB#S'ft;bfcO*>K 1 e n o wg#^ (^B3tSS) 

•£\ ynyiff-fC r "t^ h 

[0 0 2 6] CAGyp^-^-^ro/n^-^-^ 
ttffli-5»&B:, *"f» rfy^^/A (3 6 k 
b) <D£*©5*>. «»IC»*E3«* (1. 9 k 
b) iElA-ElB*« (2. 9kb) «r*5fe£*fc. 
#5,3 1 kbC^MDNA^fco^tj' KSrfl* 

-J— - tfC r el^i^y Age^JSr-gtf^*? K 

/ A©E 1 A • E 1 B^CffeSMfcfcy 3^^— r e 

So 

(S t r a t a g enett) fcffl^T, ^Vfc'hn • 
5/^— v^^-Ht^o 

[0 0 2 7]® 7fy>^/^DNA-teS 
(Ad 5 d 1 X DNA-TPC) SrWJW**. 7 
fy^/f/V^DNAtLtll Ad5dlX (I. Saito 

etal., J. Virology, vol.54, 711-719 (1985) ) «:/8 
V\ Ad 5 d 1 X£He L a*SJ® (R o u x 10* 
#) lcj«»s£it\ ««Sr«9. -^/w^^SrUHlXU 
Ifitt^Ts-S^flya • jag-tlCiODNA-TPCl:^ 
Ml • EMjl-rS. - 5 LT#^ttfcAd 5 d 1 X DNA 

fc*^*©E c o T 2 2 I t?^ai-6o 

[0 0 2 8]© JW©^?^^ f=Vl?t- 
-fcfC r eSte^fctt*^**** KiEco 
T22I«IWcAd5dlX DNA-TPCSrffi 
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•So 

[0 0 2 9] (2) RK, ~o©y al^tf-J-— t?|8K£ 

^ae^J:^ 1 ; AE#i&tfi-s»**.7'fV 

^n^-^-iSit^^y AlB^lJi LTIiMIBOCAG^ 

[0 0 3 0] (a) s-r, BWro^-JKa^*-^^* 

® CAG^o^-Htf^?^? KpCAGGS 
(Niwafc, Gene. 108, 193-200 (1990)) tf>^a->"fb 

AWGlSwa n?#J0rU 7/V*y*^7r^-^ 

^a-rso ov^ g wo^-sate^ tpc awg srSi-g- 

U yjtf—e-CflHSU ^llDHItt (AT C C 3 3 
20 8 4 9) SrJgMEifcU C AG7'o*-^-©W*T& 

#5o 

[00 3 U© ^a^^^-^ b < c 

NARJtt<Wt5. ®-C#fe^c^7^5 KfcflSRB* 
ISapI *5<fctf S a 1 I -^Rt^fcU £ £>l-K 1 e 

©DNA»t>t-^»?.o WJRRBSWSma It?§]»f 

30 Lfc©*>7A'* y ^77?- -if^aUfcpUC 1 8 

3&3&3.:=. y h £ S V 4 0 ©1S$!Jjg,&£ri&^&/^fc7' , 7 * 

[0 0 3 2]® ftt3j^=ybkSV40©««fi 

jfii*-&tfDNA»r^-©Pf«»- 1 o x Pie?iJSr#iP-rSfc 

*«T©akf^ft«5. pucii9 {gmsm *#m 

$|£c 113 6 1 ITMaWfU 7M!)*^7r^- 

-ea&ss-Lfcfft. »mi u igp^it^xh o ieu 

tt^U iMmtNr u 1W$L**£ZZ>£0 
40 (cigf^-$tt-rv^2) 1 o x PlB^ISr^tfS-^DNAW^t 
(IB?U#-§-: 3) fc©yj(f— tfR^t#U £©-&JfcD 
NA»f^^-o^A$^fc^^5 KSr#*o ^©^^ 
^ 5 K£\ SiJPS^mN r u I -CWmis* 7/VD 

iiSall c 1 1 3 6 I I T?l§]l$tB'ffcU ¥ 
»-fb LT# P>tufcD N Ai)i t y * 9 L- 

*-&tfDNAHr^-©Po«K 1 o x pgWfcSrtf-rsWtf* 

50 [0 0 3 3]® RC, ^jKieW^a^J' 
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S V 4 0 (Dlg$fjB/k£r^if DN A0rtf©MiSI- 1 o x P 

©^tr5o @-e#e>^^7^5 KSrflJIRB* 

^Sma I *5<fctfE c oR I -ePIBSiSflsU MffiSrK 1 
enowSBK^JIWbU i »5 ffiSSfL-T, * 

jKtfi^HB* 3 -^ hfeitfS V4 OO^MfijE/SSr^tr 
DNA»f>i"OpgJSt!i 1 o x PSMfc^i-*Wf^tSrffl*i" 
5o pAdexlcw 0fflJK3l#, i3., 7 6 0 

-7 6 3 (1 9 9 4)) fcfMR»*Swa I-e#JIKLfc: 

NA^fJtOM^C 1 o x P«B5ifc*^ri"5*f>T"Sr»*5iA/ 
[0 0 3 4] (b) Zlo© 1 o x PSB?lJ*3<t^cOMlC 

±ib (i) <D®^®tmm^^^o ^h\c 

[0 0 3 5] &&W<Djfmz£*)±W.<D£ 5i-b-c#e> 
y >*5iU5*©WiSK: l o x peai&^rf *#3&w®» 

5' -CGT CTGCAG TGCA TCATGA GTAATTTACTGACCGTACACCAAAATTTGCCTGC-3 

PstI BspHI 
3' -GACCTTCTACCGCTAATCGGTAAT TCGCGAGATCT C GG-5' 
Aor51HI;XbaI 



[0 0 3 6] 

^ 9 St 5 »Sfcf^«. 4$fc0fS>*VMK*K TMolecu 
lar Cloning, A Laboratory Manual. T. Maniatis h 
ffi. S2iJR (1989) , Cold Spring Harbor Laborat 
I ory 1 ^BBtt^fefcJpC-C^fofc. DNAWg 
mm&£XNmmmti. New Englan 

d B i o 1 a b s (NEB) *fc, S t r a t a g e n 
ettXftB oehr inger tt^f>iAL« §Sia£#*f 

[0 0 3 7] Hffittl 1 

(i) y = y t-t-^c r e »€f ^ ^ 

o <D y =i ytft- if c r e»{S^-£"£tf:*:J5§I§^7— ^ 
P1DNA (ATCC 1 1 3 0 3-B2 3) Srf^^V 

-h^u 5' -^^-r^-t uttsb© (m^m-^- 

1) ©tf-y v*^KSr, 3' -■^y-f^—tl^X 

TIB© (1B3WI-: 2) <0*V W-^K*, »^ 

it^y y 9— ^fc LTNEBtt»©Ven t"£r/8V\ 
EUTro^'fr-ePCRR^Srfi'VV 3y**«rT;*fi=— 
/ufttSttMKifca^ ft 1 k b v KSrSJ OfflU y =* 
i^tf-?— i?Cr eaie^^tf^l k b©DNA«r>t£: 



[0 0 3 8] PCRSft^# 

lOmMOKCK 2 0mM©Tiis-H 
CI (pH8. 8) , lOmM© (NH, ) .SO,, 
2mM©MgSO„ 0. 1 %©T r i t o n X- 1 
0 0 (NEBtt8#©IW^) 
WfHtaHy ^ : 23.-5' h 

dNTP : 4 0 0 mM 
■774^*- ■ 1/»M 
P177-i^DNA: lng 

ttfiRj&fifi: 2. 0#M 

aSf/f^A-: 20m 
[0 0 3 9] ^©^fK-iSiUtpUC 1 9 <£jg&SD & 

*^*i,«yBW*p s 1 1 (5z.mmiM) ismba 



Jt^3 : 1(2:*** 5 U T4DNAy^-f 

(^eSSSi) SrfflV^ ligation SJStfToiSi. £ 
in. i©KJCiB«Srffiv^^»MJMl 0 9* (AT C 
C5 3 3 2 3) fcHSMEifcLfc. T^e°^y> (10 0 

*feSH£V\ y a^ir-^— tfC r e3t^-Sr'&tf^7^5 
KpUCC r e £r#fco 

[0040] SflJfel^ _13_> 7 6 0-7 6 3 

(1 9 9 4) fc|3«©*ifet!:±5flBK^CAG^n* 
— ^-Sr-^tP^-fe?' ha^U'pAdexlCAwt* 
SwaI-PWUt©l*igi:> pUCCreSrPs 
t I isXVX baliaO P«f?B<bU $ fel-K 1 e n 

kb©^0. l^t»fc. CAG^ 



(8) 



p 8-8 4 5 8 9 
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8 0 8 7-g^«KHH*Stt^St>©T?*>9. 
}4, P^t#lClB«S*b-CV^pCAGGS (#M¥3- 
16 8 0 8 7, 1 3l2 0ff~2 0ll4fT^W2 2 
Hl^~2 5H6^ff) a»&fWI8#3&Sa 1 I , Hind 
III D tttl" r. i: J: 0fr 5 &&W^ffl 

[0 0 4 1] © Wc. ^-^^/-/vSr^T^ 

10mMhM-«« (PH7. 5) {C 1 mMOED T 
A**S*Pbfc»« (TE) ©5«W»tfc. 
© #Wc = ^5 K5r^-«bu f f e r 4=1? 
ATP, T4DNAy#— tfSr^x:, **Mf«7 /x 1 T? 

£-£fco oVn-C3^0xK> Swa iRfSbu f f 
e r&M-C4 8^ 1 itm7 0tl O^Uif- 

[0 04 2]® 2^1©SwaI (Boehring 
ertfcSI) £*P?L, 2 5^"C 1 B#fW«bfc 0 Swa I 

ji,-CV^v^3^5 KSrS«)ISfU a n--8rtfs 

© fifife (Molecular Cloning vol.3 E. 34) |£?£V\ # 
-fey h = K©7i;-;*IH, ov^y 

© ftg, Swa l^ff^fTofCc SP*>. SwalBS 
buffer^ 5 /i 1 ©Swa I SriRx., 2 5^2 

[0043]© K©1 n lfcowr-f 

> . • /-^^-V^^fctTofCo SP*>, 

4is • • 's^y*? h-efc 

XL (Strata genettS) & 1 /4 ^^-yV-C 
fflV\ gJ*>ti-8 0 , CKaDfebfc. ^^3'^XLr44 
2 k bWT© = ^5 K©/-:^^-^^^^^^ 

Srt^So *»-C», 1 0ffl©=i 

fcV^fcoV^fc, ^fe CM SUfcE^ : 7 : 

183-187, 1989)fcf£o-Cfrofc. 
[004 4]® /^^-^^fe^^n'SrDH 
1 (ATCC3 3 8 4 9) lUSJfe***. EP*>, 3#t© 
Ap* (T^fVy^SS&P) i^^^i5ml©A 
p* L B (pool) (C^n^ttl/2 0 04, 1/2 
0*, 1/2*, S^iSrSSU p 
oolOminipte p DNASrttW • Wt> ^» 



a p i: ^ 1. 5ml©Ap'LB 

t?, — «Wg*U m i n i p r e pDNASrWKLfco 

ffi&&mMVtHo *J8» NruIi'J #~t?£/BV^-C, 

bfc^9^5 K£fNRU DNA5r«bT, cDNA 

[0 0 4 5] (2) 7f/^^DNA-16«^# 
(Ad 5 dlX DNA-TPC) ©W 
10 CD 7fy^/^DNAJ:LTIl Ad5 dlX 
(I. Saito et al.. J- Virology, vol.54, 711-719 (19 
85))&ffi^fc 0 Ad5 dlX*HeLa» (Rou 
x 10*5)) laSJfeiS** i£*£trofc 0 SP^>, Ad 
5-d 1 X©t>W/V^«t (~1 O'PFU/ml) £ 
0. 2ml/Roux«»Jt 3 Bit, fiasftfcffl 
IIS&l 5 0 0 r pm, 5#fcT3ft-E>««L-C*X>fc. T 

fV ^*st?-<D» k A/ if f -i i'Atfttft < *0 
lev * 5 <o-e«5fe3ttiJia*» >M ^* *■» £ 

20 [0046]© #e.Jlfc»10mM©Tr i s- 
HC 1 (pH8. 0) <D2 0mllO»IU = 

,$r-«:fflV\ 2 0 0W, 2 5)(30»X4) 

•Cfc*. fcfeb, i65.-f**tl! CSffl*?^© *>**>©> 
[0 0 4 7]® »fcftfcWflW*»fr38't>$Mi ( 10kr 

so P m, 105)) iaDW^^fc^as« SW 

2 ^Cl 5ml ©Jttib-feV^^SHK Otfil. 

4 3) £Aft, -t©±JC±?lf«rfiSU ^S'i'aVjS'Ef 
(2 5krpm, 1 B#iW, 4^C) l^J:S»*B*1Tofc. 

t> 5 -#|£»fb-fc (itai. 3 4) Sr^fcU 

fc. ^frkSr, 3 5krpm, 4 , C-C-lfeiB38'&'fca»tt 

40 i5-c^fcfa-/!C*-ffifco 3 5krp 

m, 4"C4 «?|8HSl±jB3S»t^* s »t*:. 
[0 0 4 8] © av^^W/^^^^KSr^SiU ^* 

v?>fiSfP^k-feV>A^Px.-CVT i 6 5^-^i-fi£ 

gtf-t»ffiU DNA-TPC«(UJW:. ^^i^^ 

[004 9]© ±|E©^^- — T'Sr, 55k rpm, 1 
50 sr-e-SfeMii'L^^t, 0. 2mlTo^ilJU, *<D 
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1 n lToSrl u g/m 1 (Dx-^W A? $ K*i*tt 

»S«rSMRbfc. DNASr-&tf2~3 79^^3 

© 5 0 Om 1 <DTEK-mMm (20) U -8 0X: 
CftfLfc. r5UH^feAd5dlX DNA — 
T P C <D»Sr O D 2M j>feMODN A i IH«^^tti U 

® #WcAd5dlX DNA-TPC5r, 13^ 

coT2 2I-C2f$R«Lfc^ -8 0tl^#L 

[0 0 5 0] ft*5 N DNA-TPCttil?JI»»*K:J:S«I 
BfK 3S«f. ^/vMifittT?* 

1 0Roux©«Jfe»IJSa»e>iKJ3 0 0ji g§S©DNA 
- T P C £r#5 - £ 

@ — «9Jfc^J5tU» flc»fflBPB buffers 10 
^\1iWz.m^ UlOT'Bf'ft-tfK (10mg 
/ml) £#B;tT3 7X^1 0^WS«§fC«Se 

fc£SJ»r«:«M*Lfc. E c o T 2 2 
I#J|tfDNA-TPC't I ©*!lffiH**b uf f er^ I 

[0 0 5 11 (3) »**.5"f/V^©^«ti«AflB^^ 
<D 1 0%FCS«5!lPDMEt?**Ufc2 9 3«lia©6 

© igaasy hfc|H*aA/«p Ad e x 1 w DNA 

<D8ns (3~9»igM^5) tEcoT22I 
TMJWrUfcAd 5 d 1 X DNA-TPCOUgS:! 

y y= ,_ h9 6 ^3tS: (JSiS- 1 OffiF**- 1 0 0im 
ft) (C, 5%FCS«S*PDMEfrfflV\ «.«?^afeO 

0. lml-CSSSLfc. «H&a s #^-i^*£< 
a&bfcv\fc5fc» *R2tt^tcrtl 0cm->t-^2 

93«l/3 -f oiB* -C*V\fc. 

[0 0 5 2]® 3~4 0ti8~lOBtl-> 
MZ5 0 a* 1 ©1 0%FC S^*PDMESrAP^fc 0 2 9 

3*MS#^Ttfcfe#-ftta!jn*.fc. 




@ 15-180 -C¥U£tt*T Lfc. JfclfcWil < *» s 

tf. mf£MM6®'&. 5krpml0»LTH^ 
fc±M«rHfc'M/»'** (first seed) tLT-80t 
U fc 0 # A'**?**^ ^ o r=7H4* 

Se © * 4 * © # SS v ^ >b -c fc 5 o 
[0 0 5 3]® 2 4^V-M-2 9 3«j£ffl* 
U 5%FCS-DME (0. 4ml/!)^H ilft 
10 ?-tVVX*& 1 0 ji 1 Sr-tivP^2 ?^/W-f o^APbfCo 

r^Sr2)5tl?^^^^(second seed) fcLT— 8 0 
"Clc^Lfc 2Wwi©*«ilO'~ 10 ' 
PFU/mlseaE-e*>oft. «1<£>1 ?^/KD*E$£Lfc#H 
M5kr pmT?5»IB3S'E?U ±» Sr^TTiffllfefcH 
£-8 OTCiC^Lfc (-fe/W^-y^) c 1 

20 cell DNAfflTNE (50mM Tris-HCl pH7. 5, lOOmM NaCl, 10 
mMEDTAh 4 u 1 <7>proteinaseK (lOmg/ml) io£XF4 n 

1 0>lWSDS&;&ll*.fc. 

[0 0 5 4]© 5oxn?immtnMvtc'&, y^s- 

2 0 n g/m. 5 0 £i 1 OTEC^Lfe, 1 

5 p 1 y h*iB*r1-*BNK©*^W*B*Jfc 

cG^tfiftfe^xho i-chjowu #51 = -* 5 K 

*t;,h(DXhoI»^ 15cmfi»g§©7 
(DiiSffi * > K* s Mfc mm bT V * 5 © SriliR b 

rn^K-o rf; ^>f^DNAttiWjaa>fco 10, o o 

0 3lf-lcJS«t5^ «DNAi-il^DNA 

wrtms. xho i/«cif© < j:5t»«iay«-c 

GSr-&tJ'#*tt. jHMSDNAfrSJWfbfcV^-C, 

2 9 3«BJJSDNASr=J^M3— ;HCio< ri^S-efc 

[00 5 5]® XholWe^WiW©^ 
/V*tfc<D2&?-r/K**£<D0. 1ml Sr. 
-Mfcl50cm ! J)?HV (»2 5ml) ©29 
3iBOa'^«5fe**fc. 3 B*JcjWJia*S5E«Ufce>. 

2 5ml ©«f»S:StaWJC«WS!y=^-^-2 
0 0wfS^2» (3 0#X4[HI) t»LTf^;V 
50 ^Sr»$-*fc 0 3 k r p nu 4 < C^1 0»bLt 



(10) 



4 5 8 9 
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wvm.&z-Ty*;V'(/i'X*$tsm-?h v )* io 9 pf 

U/ml§t®Wi©t0^ofc« **** 3**f 
;Wi5/i U2 4^W-b©2 9 3»fil9sA'K: 

iM/v* k&mt>1nizt>* 2&<7^ 

3#Cv— K^ILt, glJ<D2&<7^/V^»kSfc#>-C 
[00 5 6] #M$09 

(D 2 9 3*BJ3aSr 1 0 cmv--V — W-#lt&:ffl^-r^o 
^jLTtV •^/KfciHE &5%FCS 
»DME^T10-'~1 0^* 
f!l^.fi0. 9mlDME + 0. 1 m 1 $4 A'Xffc, ^ 

5 0 fx lfo5%FCS WPDME SrAttSo S& 1 *U @ 
(C, 1 0-lC**iLfcia**.!>-f ^Sr2 5 1 -foAn 

5 m 1 S- 2?iJ@ (D^^/H^-Tc «TH DSWfS: 1 1 #1 
@*-T?ilt9 3SL*^<^2 5 n 1 fcftTS,, 3 
"©#&pg;fc#^iJ : Sr3 11 x 1 0- 4 *-Cf^Ki-S-^* 5 ^* 
S« 1 2?iJgf*#^&«fe»= I >l- t3 -' v ^3o rc0 
«S/Bv^^y 3. 
[0 0 5 7] Idfetil 2 

<ro©loxPER af£W!l*<OlHH-SV4 0©«a* 

ffi^tJl (HBs) tttS**^/^^^^ 
— ©f*F»> 

(1) BW^^-f/^iittlS (HBs) ^ffl*-^ 
5, K©ffcK 



5' -CGAACGCGTATAACTTCGTATAGCATACATTATACGAAGTTATCTCGAGTCG-3' 
3' ^^ry/y ATATTGAAGCATAT(XTAT0TMTATGCTTCAATAG AGCTCAGC-5' 
_i + - % fnftKll (Si HB 



*© HBs cDNASr^^^^KpHBVadr 
4 (Fujiyama et. al. , Nucleic Acids Res. , 11, 4601- 
4610, 1983) ^Ummm-P spl 40 6 1i5<tyxhol 
^B#*MfcLfc#, £<bECK 1 e n owSSHCJ: <9 M«i 
S-spJfMfcU T#n — *y/V«^tb^<t!9 7 1 0 b p 

[0 0 5 8] ® CAG/n^-^-^WT-CHB s 

> 5 KpCAGGS (Niwa et. al. Gene, Vol. 108. P193- 
200) ©^n-V-ffcgMitcSwa I U Af5 
r^icJ;9#fcpCAWGSrSwa l-^WWrVT/^V 

tffc^e/l'JfcJI&l = 3-Ci-&LT4DNAy^f-«?r 

m\ asfaici^iDHm (atcc338 

4 9) £r^W3fc&bf;: 0 Tl/yf^V ^Srj^AOUfcLB* 

©ftfl»Tt*HB s cDNA^^i-5^rR]{-K>t^#A 
£ tLfcT"^ * 5 K p C AG • H B s Sr#fc 0 
0 [0 0 5 9]® HBs|6^7^WSV40© 
^K^^tpDNA^^#^fc*. fitTOtfefFfc*? 
ofco P CAG • HB s ZUmmmS a p I*5<fcT/S a 
1 IT?raNf?Bfl5U SfeKKl enowll«9Mffl 
Sr^jfte bfc#, T^fo— xy;HM*tl-± 9 3. 6 
kb<D»r>t^lHlJl2b/c 0 HRffiKSma I "t?§]^fbfc# 

jSSD £3. 6kb»rJt«:*A*fc*&l = 3t?m^bliga 
tion»£SrflV\ @Wit5^7^5 KpUCl 8CA 
HBs SSr#fc« 
i0 [0060]® WiHBs»Sa=yM8J:tfSV4 
0©1MI^£&£tfDNA»rtf ©W«t- 1 o x Pgi${fc3r 
#*D-t-Sfc*aT©»f^Srfi l ofc. PUC 1 1 9 (SB 
jg&l) &$iJPS^Ec 1 1 3 6IIt?«L, T/W*y* 
^7r?-fM^lLfet« *$&5{-Ml u i6WSfcls.fc 
tfXh o I«tLrM^t5J:Nr u I SWfcSr 
£b-5<fc 5fc«MH"**vC* % * 1 o xPgS^JSr-^tfTiB© 
^DNAfit (ia^JS-§-: 3) i:©ligationRJf>fcfT 
V^^DNA»rit^2oSA$^fc7 , 7^ 5 FpUL 
L 2 r £#fc„ 



(TilWS^©^** 1 o x PgiS#-efe5o ) 
±|S<D@-C#f>^fc:pUC 1 8CAHB s S &fBIR## 
Sa 1 IfciUtEcl 136II-e^«U $6>tCK 

yyw«S(*»lt-J;f 3. 6 k bO^fcEitZbfCo pU 
LL 2 r Srf&JPfi^N r u I "C«]»fbT^ P^7r 
^— tf#yS£:JI Lfc^, 3 . 6 k b Hr^ i: ©ligation^ 
jS^ffv^gtoti-ST'^;*? KpULCA -HBsSSt 



[006 1]© HBs38^=y h*5J:tJ«SV4 0© 
«Sie^^tfDNA»r>ir<DM^{- l o x P&fc&m-}- 
^m^^ts^^^- K«r»Sfc«>&0>P5DNA«: 

(a) pULCA-HBsSlrWSiISmaIi3<tt; 
E c o R 1 -emmmt^. £ ?>»-K l e n o w#*»C J: 

HIJ|XLfc3. 7kb©»f)i0. 3 /x g„ 

(b) f&HSBMRSwa I -VWWf^tcT? Ad e x 1 c w 



#M¥ 8-8 4 5 8 9 



GKMSX*, _13_, 760-763, (199 4)) 1 
n go 

P5#&i&&u mwi© (i) ©~®i^<Pi«©Jft 

fin© (2) ~ o) tmwmm^^. iw©> - 

OCD 1 o x PIB^IJ. JfcVK^ORIKSV 4 0 <D ftfilft 

^ CAG^ti^- *5j;tf BSJmfc?-*^^*® 
gtS (HBs) ^tSSlMTf/f'f^^^- 
Ad e x 1 LCAHB s S L8r»fc 0 

[0062] mm 3 10 

COS-lJKMSSfcriCV-lJIWISS:* 6cmVt-V 

i*2a&w 2 ti^tTT; /i'*'<* ©**t-e 

m. o. i. = 5 TTlB©^a h n-/H^o 1 1 ^PK 
mm £-frfc 0 3 0 fcfcyN— h UTiMf UfCo 
flP*>, UliTfy VJ/ls^ff-Ad exlLCA 
HBsSLIt«!)6. 0 k b ©H i n d I I I WKHMSL 
fctfU y=yift-1?CreKJ:9 1oxP«|5 

#-T?i3l£r£*t3i: 3. 5kbOftR^i:45. 
flW^-ttH indlll SU0r8Mfc«r 1 ttjfPT*-*©"^ 20 
i®^^^—- <^ b LfcDNASrH i n d I I I -C^LSL 

tt. HBs77^>F (7 10bp) Srfflvv/fc. ^r© 
1 {-^-To 

[0 0 6 3] il^fjW^A^iPi^ «091*5J:tJ* 

»ftCj:D^C5 3. 5kbOi»RDNA«Ji«Silfc 

feTf/' y 3^l?t-t?C r elfi 30 

<g- (V— VS&.ttfU— >7) li, 3. 5kbO/^K 
ttW*e>*vf"» Ad e x 1 LCAHB s S Ld>kH i n 
dl I IiaoT«»)W^T4f5 6. Okbffl/^ 

[0 0 6 4] V7 i >8<Ds<l/ K©Jg 

«©jt«a*e>. u«^38scos-i»iartT?#&4 0« 
©✓*^K©»lt#B»3nsi©£-c*>3- t* s ^>> cv-i 
ntt, sv4 o^olWiB^cv- i»uart-ett« 

CGTCTGCAGT GCATCATGAG TAATTTACTG 
[0 0 6 8] IB?lJ#-^ : 2 
EflKDfiS = 3 8 



[00 6 5] fc*5, JiflB©««!»ttaTo J: 5 icfi 1 o 
©tffflH-c**. ^©jfLW^FCS-efci**^ (09*. 
tics) «*wflafc«niiLiiio«wfiT?2aE*a5v^Hi 
£i&<o ^>f/w^* (ink»*fc{*Fcs^n<D^it6-e 

gic#nx.5 0 96Xt3 0~40»K 245^50- 
7 0/iK 10cmVt-^100~200 fl l<f> 

A^A/jSKv^frfefc**. r. ©»f£fc 2 t 3 
3@B©ifttf 5 aM*fc>ofc«te ORSfe 1 B*IRI«) » 

[0 0 6 6] 

b<D-rz% 5»x.DNA!>'f /i^-^ ^— SrJ&frTS n 

[0 0 6 7] 
[IE^] 

aa?«#-§- : i 
mn<o&z ■ 5 3 

m?>m ■■ -#« 
h^n-^- : urn®; 

mWmm ■ m<Omm (-gBGenomic DNA &-£tH£«© 
DNA) 

tJMtt" -f */vBB?« : Y E S 
T>^-t^^ = NO 
jSK : *»|7r-i?P 1 DNA 



ACCGTACACC AAAATTTGCC TGC 53 
IB?iJ©5ffilS : ^.(OmW. (— gBGenomic DNA Sr^tfttft© 
DNA) 

✓n^T ^-feT 1 4*>VW$\\ : Y E S 

T^^"fe^^ : NO 

jG« : »I77-^P 1 DNA 



J 



W¥8-8 4 5 8 9 



GGCTCTAGAG CGCTTAATGG CTAATCGCCA TCTTCCAG 
q *DNA) 



[0 0 6 91 W&m-Zr : 3 
E?U<©* J: 52 

: -#§l 

m^i(Omm ■ ftfcO^^ (— gf5Genomic DNA &^ttfcM<D%<. 

CGAACGCGTA TAACTTCGTA TAGCATACAT TATACGAAGT TATCTCGAGT CG 52 

[Ell] Blltt, 7 9* / ?4W<9 9— 

©iia*'g-t>*Srfflv>-CCOS- liWiS**:W:CV - 1*B 
JSlCflKte***:«lHliDlS*t/fcDNASrH indlllt 
ML> «fc!)#BiU iMP^cs' b-efl?#f 

M -7— * — 

1 CV-liMJSK:* ^ite©^S:^*PUfc*f^E 

2 CV-lJMJ&te. E3, El A, ElB«m 

ftCAG^n^-?-t^»*^feMx.7f/ 



^>r #-t^-r #^aa?ij : YES 

T>^"fe>^ : NO 

j£« : *JM6:7x-i*P 1 DNA 



CV-lttJSt^ Ad e x 1 LCAHB s SL m 

mm2t*vm\siti><D) tE3, eia, eibs^ 

4 CV-l*MSfc, Ad e x 1 LCAHB s SL (M 

mm 2 -vim Lfct><o) t mmm 1 1» ufc y => ^ tr 

-t?C r eA&f fcCAG^P*— * — £&*&W&A/ 

5 COS-lW:, 1 fcP«t*«y|ISr*bfcE 

6 COS-lflUfit^ 2 tPfil'feMSrJfeLfcE 

7 CQS-l*MSfc:* 3 fclSl«**ftaSrJfiL.fcE 

8 COS-lfflJSfc. 4fcP«fc#«a&iSU!:E 



an 



1.6 



l/-> M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 M 



